Impact of the off-pump Fontan procedure on complement activation and cytokine generation.
To investigate whether the Fontan procedure in an off-pump fashion is less invasive in terms of the systemic inflammatory reaction. Plasma levels of complement and cytokines were measured during and after the Fontan procedure in consecutive 38 patients. Of these, 16 underwent the extracardiac method without use of cardiopulmonary bypass (off-pump group), while the machine was used in the remaining 22 because of intracardiac maneuvers concomitantly needed (CPB group). There was no difference, between these two groups, in any value of plasma complement or cytokines after anesthetic induction. Immediately after commencement of the Fontan circulation, however, plasma concentration was significantly lower in the off-pump group for activated complement 3 (C3a), interleukin-6, interleukin-8, and polymorphonuclear elastase. The C3a value was also lower at 2 hours later in the off-pump group than in the CPB group. Furthermore, the values even stayed within the normal ranges, in the off-pump group, for tumor necrosis factor alpha (TNFalpha) and thrombomodulin. A pulmonary venous oxygen tension divided by an inspired oxygen tension (PpvO2/FiO2) ratio immediately after commencement of the Fontan circulation was 528 +/- 93 mm Hg (410 to 580 mm Hg) in the off-pump group, and 258 +/- 167 mm Hg (86 to 540 mm Hg) in the CPB group (p = 0.01). Duration of drainage for fluid sequestration was shorter in the former group (6.3 +/- 0.7 days versus 13.9 +/- 2.5 days, p = 0.02). Inflammatory reactions were attenuated when the Fontan procedure was employed in an off-pump fashion compared with the usual procedure on bypass.